Reduction of dietary obesity in aP2-Ucp transgenic mice: mechanism and adipose tissue morphology.
C57BL6/J mice with the expression of the mitochondrial uncoupling protein (UCP) gene from the fat-specific aP2 gene promoter were used to study the mechanism by which the aP2-Ucp transgene affects adiposity and reduces high-fat diet induced obesity. In the transgenic mice, UCP synthesized in white fat was inserted into mitochondria, and oxygen uptake by epididymal fat fragments indicated UCP-induced thermogenesis. The respirometry data, UCP content, cytochrome oxidase activity, and tissue morphology suggested functional involution of brown fat. Despite 25- to 50-fold lower mitochondrial cytochrome oxidase activity in white than in brown fat cells, total oxidative capacity in white and brown adipose tissue is comparable. Appearance of novel small cells in the gonadal fat of the transgenic mice was associated with a higher DNA content than that of the nontransgenic mice. The results prove a potential of transgenically altered mitochondria in white fat to modulate adiposity and energy expenditure and suggest the existence of a yet unidentified site-specific link between energy metabolism in adipocytes and cellularity.